Preparation and characterization of membrane fractions enriched in outer and inner envelope membranes from spinach chloroplasts. II. Biochemical characterization.
In the previous paper (Block, M. A., Dorne, A.-J., Joyard, J., and Douce, R. (1983) J. Biol. Chem. 258, 13273-13280), we have described a method for the separation of membrane fractions enriched in outer and inner envelope membranes from spinach chloroplasts. The two envelope membranes have a different weight ratio of acyl lipid to protein (2.5-3 for the outer envelope membrane and 0.8-1 for the inner envelope membrane). The two membranes also differ in their polar lipid composition. However, in order to prevent the functioning of the galactolipid:galactolipid galactosyltransferase during the course of envelope membrane separation, we have analyzed the polar lipid composition of each envelope membrane after thermolysin treatment of the intact chloroplasts. The outer envelope membrane is characterized by the presence of high amounts of phosphatidylcholine and digalactosyldiacylglycerol whereas the inner envelope membrane has a polar lipid composition almost identical with that of the thykaloids. No phosphatidylethanolamine or cardiolipin could be detected in either envelope membranes, thus demonstrating that the envelope membranes, and especially the outer membrane, do not resemble extrachloroplastic membranes. No striking differences were found in the fatty acid composition of the polar lipids from either the outer or the inner envelope membrane. The two envelope membranes also differ in their carotenoid composition. Among the different enzymatic activities associated with the chloroplast envelope, we have shown that the Mg2+-dependent ATPase, the UDP-Gal:diacylglycerol galactosyltransferase, the phosphatidic acid phosphatase, and the acyl-CoA thioesterase are associated with the inner envelope from spinach chloroplasts whereas the acyl-CoA synthetase is located on the outer envelope membrane.